animals/group) and mean episode duration (right, n=7 animals/group) of mice running on day 0 (naive) and on day 7 (1-wk trained). c, Speed at fall on a rotarod in accelerative mode of each trial during training or of each test on the day after training. d, Mean speed at fall on a rotarod in accelerative mode in three tests on the day after training. e, Time to cross a 1 meter long, 0.75 meter high, 4 mm diameter rod balance beam during each trial of training or each test on the day after training. f, Mean time to cross the 4 mm rod beam in three tests on the day after training.
For (c-f), n=19 for Ctrl and 20 for Run. g, Experimental design for immediate behavioral testing and retesting. h,i, Mice that had run for 1 week or non-runner controls were tested with (h) rotarod and (i) balance beam (4 mm rod). After rest for 1, 2 or 4 weeks, mice were retested. n=12 animals/group for 0 wk, 10 animals/group for 1 wk, 7 animals/group for 2 wks, and 7 animals/group for 4 wks. j, Top: experimental design for delayed behavioral testing. Bottom: performances on rotarod (left) and balance beam (right, 4 mm rod) after 1 week of running followed by 1 week of rest, compared to controls that never ran on a running wheel. n=8 animals for Ctrl and 9 animals for Run+Rest. k, Summary of time dependence of enhanced motor skill learning. Statistical significance *p<0.05, **p<0.01, ***p<0.001 was assessed by paired t-test (b) or Welch's t-test (other panels). NS, not significant. Data shown are mean±SEM. by non-transfected cells (mRuby2 negative). n=56 and 58 cells for mRuby2 and ChAT. n=3 animals/group. Welch's t-test. e, Wheel running speed of mice that were injected with AAV-DIO-ChAT or AAV-DIO-mRuby2 at the cPPN. n=8 animals/group. Welch's t-test. f,g, Rotarod (f) and balance beam (g, 4 mm rod) tests show that expression of mRuby2 did not affect enhancement of acquisition and maintenance of motor skills gained by running (mRuby2-Run vs. mRuby2-Ctrl), whereas exogenous ChAT expression blocked the enhancement (ChAT-Run vs. mRuby2-Run). The blockade was sustained after rest for 1 week. For immediate rotarod test, numbers of animals are 9 for mRuby2-Ctrl, 16 for ChAT-Ctrl, 9 for mRuby2-Run, 18 for ChAT-Run. For rotarod retest, numbers of animals are 9 for mRuby2-Ctrl, 6 for ChAT-Ctrl, 9 for mRuby2-Run, 7 for ChAT-Run. For immediate test of balance beam, numbers of animals are 10 for mRuby2-Ctrl, 9 for ChAT-Ctrl, 10 for mRuby2-Run, 9 for ChAT-Run. For balance beam retest, numbers of animals are 6 for mRuby2-Ctrl, ChAT-Ctrl, mRuby2-Run and 7 for ChAT-Run. ANOVA followed by Tukey's test. NS, not significant; *p<0.05, **p<0.01, ***p<0.001. Data shown are mean± SEM.
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